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Background: This study aimed to systematically analyze the relationship
between preterm (PT), low birth weight (LBW), and developmental defects of
enamel (DDE) in the primary dentition.

Methods: Following the retrieval of the databases, case—control studies, cross-
sectional studies, and cohort studies on the relationship between PT, LBW and
DDE, which had been published in English or Chinese up to January 2022
were included. The data about odds ratio (OR) and 95% confidence interval
(95% CI) were extracted and calculated using STATA 12.0 Software. Case—
control studies were evaluated using the Newcastle—Ottawa Scale (NOS),
while cross-sectional studies and cohort studies were evaluated using the JBI
scale. The heterogeneity of each study was evaluated using the Q test.
Results: A total of 15 studies were included, of which 8 studied the relationship
between PT and DDE, and 13 explored the relationship between LBW and DDE
including three about the relationship between very low birth weight (VLBW) and
DDE. Seven studies explored the relationship between PT, LBW, and DDE. The
results of this meta-analysis showed that both PT and LBW especially VLBW
(OR=7.19, 95% Cl: 4.98-10.38) were risk factors for DDE in the primary
dentition (OR=2.33, 95% Cl: 1.55-3.51) (OR=1.67, 95% Cl: 1.08-2.59). The
subgroup results showed that PT and LBW were both associated with the
occurrence of enamel hypoplasia (EHP) (OR = 6.89, 95% Cl: 3.33-14.34; OR=
278, 95% Cl: 2.10-3.68) rather than enamel opacity (OR=0.94, 95% ClI:
0.55-1.61; OR=1.03, 95% Cl: 0.66-1.61). There was no publication bias about
the included studies (P =0.75>0.05; P =0.47>0.05).

Conclusion: This meta-analysis demonstrated that both PT and LBW especially
VLBW are associated with a higher risk of DDE in the primary dentition. PT
and LBW are both related to the occurrence of EHP. However, the relationship
between PT, LBW, and enamel opacity has not been verified.

Systematic  Review  Registration:  https://www.crd.york.ac.uk/prospero/
display_record.php?, identifier: CRD42021262761.

KEYWORDS

preterm, low birth weight, developmental defect of enamel, primary dentition, meta-
analysis

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fped.2022.975340&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fped.2022.975340
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fped.2022.975340/full
https://www.frontiersin.org/articles/10.3389/fped.2022.975340/full
https://www.frontiersin.org/articles/10.3389/fped.2022.975340/full
https://www.frontiersin.org/articles/10.3389/fped.2022.975340/full
https://www.frontiersin.org/articles/10.3389/fped.2022.975340/full
https://www.crd.york.ac.uk/prospero/display_record.php?
https://www.crd.york.ac.uk/prospero/display_record.php?
https://www.frontiersin.org/journals/pediatrics
https://doi.org/10.3389/fped.2022.975340
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Xu et al.

Introduction

can affect the
ameloblastic function and interfere with the enamel organ

During odontogenesis, many factors
formation process, triggering anomalies called developmental
defects of enamel (DDE) in the primary dentition (I, 2).
According to epidemiological studies, DDE occurs in 15%-49%
of primary dentitions worldwide in the last two decades (3-7).
Previous studies showed that plaques can easily adhere to the
pits and spots on the tooth surface caused by DDE, which
increases the incidence and enhance the progression of early
childhood caries (ECC) (7, 8). The influence of ECC on DDE
children is great and quick. As a result, DDE in primary
dentition poses a significant risk of ECC, and lowering its
prevalence can lessen the impact of ECC on children’s physical
and mental health (9).

The etiology of DDE is diverse. The formation of primary
dentition starts during pregnancy and ends after the birth of
the child, during which there are various maternal and infant
risk factors affecting ameloblasts and odontoblasts (10). The
global or local effects lead to qualitative or quantitative defects
in the enamel during the formation, mineralization, and
maturation of the enamel matrix (1). DDE is frequently
thought to be influenced by a variety of factors, including
genetic disorders, the mother’s physical health throughout
pregnancy, fetal intrauterine infection, the maternal state at
birth, and the infant’s condition after birth (11). Most studies
focus on the physical condition of mothers during pregnancy,
low birth weight (LBW) or preterm (PT) during birth and the
infant’s condition after birth (10). Many studies showed that
an infant’s condition after birth such as PT, and LBW may be
related to DDE (10, 11-13). Meanwhile, other studies pointed
out that PT and LBW are not related to DDE (14). The
relationship between PT, LBW, and DDE remains inconclusive.

The World Health Organization (WHO) defines PT as living
babies born less than 37 weeks of gestational age (15). Cortines
et al. (16) found that 46.3% of PT has DDE in the primary
dentition, which is 4.8 times higher than that of normal-born
infants, and enamel hypoplasia (EHP) is the most common
type, suggesting that the higher incidence rate of DDE in the
primary dentition is severely related to PT. In 2012, a case-
control study involving 80 children in Brazil showed that
compared with normal-born infants, PT has a higher incidence
rate of DDE, suggesting that PT is an important factor, which
causes enamel opacity and EHP (17). Pinho et al. pointed out
that the incidence rate of DDE is 15.3% in normal birth and
16.2% in PT, but there is no statistically significant difference
in the incidence rate of DDE (12).

LBW is defined as a newborn less than 2,500 g at birth. Very
low birth weight (VLBW) is defined as a newborn less than
1,500 g at birth (18). Previous studies reported that birth
conditions are the common factor affecting DDE (10). Some
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researchers found that DDE is more common among LBW
than that among normal birth weight (NBW) (19). On the
contrary, Ruschel et al. (14) believed that the incidence rate of
DDE is 11.3% in NBW and 12.5% in LBW, and the difference
is not statistically significant.

Above all, the relationship between PT, LBW, and DDE
remains
analyzed the relationship between PT, LBW, and DDE in
primary dentition, and provided a scientific and comprehensive

controversial. This meta-analysis  systematically

basis for the prevention of DDE in primary dentition.

Methods
Focused question

This meta-analysis was conducted according to the guidance
of Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (Appendix 1) (20). Registered with
PROSPERO, the registration number was CRD42021262761.
Whether PT and LBW are more susceptible to DDE in the
primary dentition than normal-born infants was explored,
following the Participants, Intervention, Control, Outcome,
Study (PICOS) design principle.

P: Children aged 0-6 years.

I: PT, LBW (including VLBW) or PT and LBW.

C: Full-term delivery or NBW.

O: DDE in the primary dentition.

S: Case-control cross-sectional and

study, study,

cohort study.

Search strategy

Seven recognized electronic databases, PubMed, Wiley,
Cochrane Library, Science Direct, China National Knowledge
(CNKI), Database for
Periodicals (VIP), and WanFang, were retrieved for relevant

Infrastructure Chinese Technical
publications in English or Chinese from inception up to June
2022,
references of all retrieved articles were included. The data

supplemented by manual retrieval. The relevant
retrieval was through the combination of means of computer
retrieval and manual retrieval of cross-sectional study, cohort
study, and case-control study on the correlation between PT,
LBW, and DDE. The relevant references of all retrieved
included. Medical (MeSH)
combined with free word were applied to search through a
computer: (“low birth weight” [MeSH] OR “very low birth
weight” [MeSH]) AND (“preterm” [MeSH] OR “premature”
[MeSH] OR [MeSH]) AND
development defect” OR “enamel hypoplasia” OR “Enamel
opacity” (MeSH)] AND (“primary dentition” [MeSH] OR
“deciduous dentition” [MeSH]).

articles were

subheadings

« i o» «
prematurity [“enamel
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Inclusion criteria

Two reviewers independently identified and selected
relevant studies by reading titles, abstracts, and full texts. The
studies were selected based on the following inclusion criteria:

(1) Literature research types: Epidemiological research (case-
control study, cohort study, cross-sectional study).

(2) Samples in the literature: Children less than or equal to 6

years old.

A3)

(4)

Exposure factors in the literature: PT and LBW.

Outcome index: DDE in the primary dentition in the
literature and the modified DDE index published by FDI
for the diagnostic criteria (1).

Effective quantity: Odds ratio (OR) of DDE and 95%
confidence interval (95% CI). All data which could be
converted to OR were also included.

(5)

Exclusion criteria

To reduce the selective bias, the study that met one of the
following situations was excluded:

(1)
2)
A3)
(4)

Failure to check the credibility and the consistency.
Not in English or Chinese.

Repeatedly published literature.

OR and 95% CI could not be extracted or transformed.

Data extraction

Two reviewers (SX and LJ) selected the studies and extracted
the data independently according to the inclusion and exclusion
criteria. Disagreements were resolved through consensus or by
seeking help from an arbitrator (HS). OR and 95% CI of
DDE in PT, LBW, and VLBW compared with normal-born
extracted. The
information was extracted from each study: first author, year

infants were calculated or following
of publication, study method, number of patients, and age

range of patients.

Quality evaluation

In this study, the JBI scale was used to evaluate the quality
of cross-sectional and cohort studies, and a score of 70% of full
marks indicated a low risk of bias. The Newcastle-Ottawa Scale
(NOS) was used to evaluate the quality of case-control studies,
and 0-3, 4-6, and 7-9 points indicated low, moderate, and high
quality, respectively.
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Statistical analysis

The meta-analysis was conducted by using the software STATA
version 12.0 (STATA Corporation, College Station, TX, United
States). The OR was used as the common measure of associated
across studies. Heterogeneity across studies was assessed using
the Cochrane Q Statistic (significance level at P < 0.10) and the I’
statistic  (21). Heterogeneity was considered statistically
insignificant if P>0.10 and I* <50%, and then the Mantel-
Haenszel fixed-effect model (FEM) was used for calculating
pooled OR among studies. Otherwise, the DerSimonian and
Laird random-effect model (REM) was used for combining the
results (22). Sensitivity analysis refers to the comparison between
the combined effect after removing any one document and the
result without removing it. The same overall result indicated that
the results of this meta-analysis were stable and reliable.
Publication bias was assessed by Begg’s test for quantitative
analysis with a P> 0.05 indicating statistical significance (23).

Results

Literature search and study
characteristics

The flow diagram of the study selection process is shown in
Figure 1. A total of 1,125 articles were identified according to
the search strategy, of which 162 were excluded because of
duplication. By screening the titles and abstracts, 905 articles
were further excluded because they were review reports, which
did not study the relationship between PT, LBW, and DDE.
After screening the full text of the remaining articles, 43 articles
were excluded because no efficient data could be extracted. At
last, 15 articles containing 6,066 individuals were enrolled (3, 5,
14, 19, 24-34). Eight out of the 15 articles studied the
relationship between PT and DDE. Seven articles studied the
relationship between LBW and DDE, of which three studied the
relationship between VLBW and DDE. The main characteristics
of the selected studies for analysis are summarized in Table 1.
Among the 15 articles, six studies were case-control studies, six
studies were cross-sectional studies, and three studies were
cohort studies. In addition, seven studies were listed according
to the classification of DDE. Thirteen studies were of high
quality and two studies were of moderate quality.

Meta-analysis results

A total of eight studies on the relationship between PT and
DDE are shown in Figure 2. The meta-analysis was conducted
through the REM based on the result of heterogeneity
(I*=53.3%, Pheterogencity = 0.036).  The meta-analysis results
of the included studies showed that PT was a risk factor
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Records identified through Additional records identified
P database searching through other sources
= (n=957) (n=168)
S
s
2]
=
% \4 A 4
= Records after duplicates removed .| Duplicated records removed
__/ (n=1125) > (n=162)
)
- 4
i=
§ Records screened - Records excluded
5 (n=963) v (n=905)
97)
-
A 4
Full-t;xt a@;c!zglgssessed Full-text articles excluded,
oL elﬁg;gl 1Ly with reasons
= (n=358) (n=43)
2:; Reason: No data can be
‘&b Extracted (11)
= - A" - Inappropriate diagnosing
Studies included in Criteria (10)
Qualitative synthesis Beyond age range (13)
(n=15) Not cross-sectional, case-
Control studies or cohort
Studies (9)
E A 4
= Studies included in
E Quantitative synthesis
= (meta-analysis)
(n=15)
FIGURE 1

Flow chart of searching.

for DDE compared with full-term infants (OR=2.33, 95%
CI: 1.55-3.51).

A total of 10 studies on the relationship between LBW and
DDE are shown in Figure 3. The meta-analysis was conducted
through the REM based on the result of heterogeneity
(I*=75.2%, Pheterogeneity < 0.001). The results suggested that
LBW was associated with DDE compared with NBW (OR=
1.67, 95% CI: 1.08-2.59).

A total of three studies on the relationship between VLBW
and DDE are shown in Figure 4. The meta-analysis was
conducted through the FEM based on the result of
heterogeneity (I? = 43.8%, Pheterogeneity = 0.149). The  results
suggested that VLBW was associated with DDE compared
with NBW (OR=7.19, 95% CI: 4.98-10.38).

Sensitivity analysis

Sensitivity analysis was conducted by omitting one study at
each time and recalculating the pooled results. Following the
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sensitivity analysis, the results of this study were stable and
reliable. The results of this study were similar to the main results.

Publication bias

There was no publication bias in the enrolled studies (PT
and DDE: P=0.75>0.05 LBW and DDE: P=0.47 >0.05;
VLBW and DDE: P =0.06 > 0.05).

Subgroup analysis according to the
classification of DDE in the study

(1) Relationship between PT and EHP

DDE was divided into EHP and enamel opacity. Two
studies recorded the relationship between PT and the
classification of DDE. The meta-analysis was conducted
through FEM (I*=0%, Pheterogencity = 0-83, OR=6.89, 95%
CL: 3.33-14.34). As 5, the OR

shown in Figure
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TABLE 1 The characteristics of the included studies.

Study ID  Agerange n Case group (DDE/Health) Control group (DDE/Health) Study method Subgroup of Quality

Preterm LBW VLBW Preterm LBW  VLBW DDE score
group  group group  group  group  group

Nelson, 2013 8 months 368 77172 33/116 Cohort study H:65 0:12 16
Nelson, 2013 18-20 months 378 98/86 89/95 Cohort study H:60 O:38 16
Massoni, 2009 2-3 years 102 40/20 18/39 Cohort study 17
Takaoka, 2011 NA 91 39/6 20/26 Cohort study 16
Masumo, 2013  6-36 months 1221 18/32 76/154 Cross-section H:11 O:7 17
Ruschel 2017 2-5 years 827 42/28 395/325 Cross-section H:14 0:39 17
Wagner, 2017 3 years 377 3/13 17/344 Cross-section 18
Gabriela, 2017 2-3 years 467 12/60 6/38 49/327 Cross-section 17
Patricia, 2012 3-5 years 381 11/22 12/25 97/241 198/240 Cross-section 15
Masumo, 2014 6-36 months 816 10/76 96/934 Cross-section 17
Merglova, 2020 1 year 190 46/86 19/63 4/54 4/54 Case—control H:36 O:14 7
Schiiler, 2018 3-4 years 128 42/32 11/53 Case-control 5
Gravina, 2013 30-40 months 192 54/42 3/35 49/91 35/61 2/12 2/12 Case—control H:36 0:18 7
Patricia, 2013 3-5 years 202 9/11 9/14 58/93 82/91 Case-control 7
Peres, 2015 3-5 years 204 21/10 8/5 74/99 87/104 Case-control 8
Franco, 2007 18-34 months 122 35/26 15/46 Case—control H:48 0O:32 5
DDE, developmental defects of enamel; LBW, low birth weight; VLBW, very low birth weight.

Study -

" OR (95% C1) Weight

i

peatvicia:(213) =i 0.71(029,1.74)  7.64

Reven (201 . 1.91 (0.60, 6.06) 630

Macglova (020 — 2.06 (1.04,4.11) 872

Gravina (2013) * : 0.51(0.08,346) 361

Masumo (2014) — 0.87 (0.43, 1.74) 8.69

Wagner (2017) : * 467(121,17.95) 545

Gabriela (2017) —@—?— 1,08 (0.4, 2.67) iy

Patricia (2012) e i 0.58 (0.29. 1.19) -

Mnsuoo (2013) i B 1.14 (0.60, 2.16) 8.98

H.C.Ruschel (2017) —-§—E— 1.23 (0.75, 2.04) 9770

Sarmont (21N5) T 433 (2.00, 9.40) 825

Takaoka (2011) LT T 8450299.238T) 66

Nelson (2013) i 3.76 (2.27,6.22) 9.68

Overall (I-squared = 75.2%, p = 0.000) Q 1.67 (1.08, 2.59) o

1
NOTE: Weights are from random effects analysis E
.04Il9 1 231.9
FIGURE 2
The forest plot shows the relationship between PT and DDE in primary teeth (REM). PT, preterm; DDE, developmental defects of enamel.
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0419 1 39
FIGURE 3
The forest plot shows the relationship between LBW and DDE (REM). LBW, low birth weight; DDE, developmental defects of enamel.

combined with 95% CI horizontal line was on the right side
of the dotted line, indicating that PT was associated with EHP.

In terms of the relationship between PT and enamel opacity,
the meta-analysis was conducted through REM (I*=55.9%,
Pheterogencity = 0.13, OR=0.94, 95% CI: 0.55-1.61). As shown
in Figure 6, the OR combined 95% CI crossed the dotted
line, indicating that PT was not associated with enamel opacity.

(2) Relationship between LBW and EHP

Five studies recorded the relationship between LBW and the
classification of DDE. The meta-analysis was conducted through
FEM (I*=47.9%, Pheterogencity = 0.09, OR=2.78, 95% CI: 2.10-
3.68). As shown in Figure 7, LBW was associated with EHP.

In terms of the relationship between LBW and enamel
opacity, the meta-analysis was conducted through REM (I*=
53.6%, Pheterogencity = 0.06, OR=1.03, 95% CI: 0.66-1.61). As
shown in Figure 8, LBW was not associated with enamel opacity.

Discussion

In this meta-analysis, a total of 15 articles about the
relationship between PT, LBW, and DDE published before
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June 2022 were retrieved, involving 6,066 children aged 0-6
years old. Among the 15 studies, there were 6 cross-sectional
studies, 6 case-control studies, and 3 cohort studies. The
results showed that compared with full-term and NBW
infants, PT and LBW were associated with a higher risk of
DDE, and the incidence rate of EHP was higher both in PT
and LBW. In previous studies, Jacobsen PE concluded a meta-
analysis of 23 original studies on the relationship between PT
and DDE from January 1966 to February 2013 (35). The
results showed that the risk of DDE in PT is about 2.3 times
that of full-term infants and that there is a strong correlation
between PT and the risk of EHP in primary dentition.
However, although 23 articles were included in this paper, a
meta-analysis on high-quality studies and uniform diagnostic
criteria was needed to increase credibility due to the lack of
distinction between primary and permanent teeth, the huge
difference in diagnostic criteria, the lack of research on the
relationship between LBW and DDE, and the lack of research
on the classification of DDE. This meta-analysis overcame the
differences in diagnostic criteria in previous studies, focused
on DDE in the primary dentition,
relationship between PT, LBW, and DDE in the primary

and explored the
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FIGURE 4
The forest plot shows the relationship between VLBW and DDE (FEM). VLBW, very low birth weight; DDE, developmental defects of enamel.

Study %
0
D OR (95% CI) Weight
1
H
1
FRANCO (2007) ‘
! / 799 (1.72,37.14) 23.94
H
1
1
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-| 6.60 (2.87, 15.19) 76.06

Overall (I-squared = 0.0%, p = 0.830) @ 6.93 (333, 14.43) 100,00
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FIGURE 5
The forest plot shows the relationship between PT and EHP (FEM). PT, preterm; EHP, enamel hypoplasia.
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FIGURE 6
The forest plot shows the relationship between PT and enamel opacity (FEM). PT, preterm.
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FIGURE 7

The forest plot shows the relationship between LBW and EHP (FEM). LBW, low birth weight; EHP, enamel hypoplasia.
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The forest plot shows the relationship between LBW and enamel opacity (REM). LBW, low birth weight

dentition. At the same time, the subgroup analysis was
performed according to different types of studies and the
classification of DDE to ensure the accuracy of this meta-
analysis. Up to now, this was the most comprehensive
systematic paper, which explored the association between PT,
LBW, and DDE in the primary dentition.

DDE index introduced by the Federation Dentaire
Internationale (FDI) divided DDE into demarcated opacity,
diffused opacity, and EHP, which was used to quantify and
grade DDE since 1982 (36). In 1992, FDI revised the DDE
index into modified DDE (FDI 1992), which classified DDE
into enamel opacity and EHP. Enamel opacity is characterized
by the absence of defects on the enamel surface, but the
presence of diffuse or well-defined areas of varying enamel
translucency, which is classified as diffuse or localized opacity
(37). Enamel opacity occurs during the calcification and
maturation stages of enamel development, which is usually
characterized by changes in translucency or enamel opacity,
such as white, cream, yellow, or brown changes (38).
Demarcated or diffused opacity is defined as enamel opacity
(1). EHP involves the reduction of enamel thickness, which is
a quantitative defect (38). EHP occurs during the enamel
matrix formation stage, resulting in enamel changes and
calcification disturbances due to damage to ameloblasts (37).

This meta-analysis showed that the prevalence of DDE in
primary dentition was significantly associated with the
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physical condition of prenatal mothers and postpartum
infants (38). Enamel was mainly composed of inorganic
The
accumulation of fetal calcium and phosphorus was mainly

substances  containing calcium and phosphorus.
concentrated after 27 weeks of pregnancy, PT would cause
insufficient fetal calcium and phosphorus storage and cause
DDE (39). In addition, pregnant women were undernourished
or metabolically deranged, the fetus cannot obtain adequate
nutrition from the placenta, especially the deciduous teeth
begin to mineralize at the 14th week of gestation and
complete mineralization 1 year after the child was born,
malnutrition in pregnant women during this period can lead
to DDE in primary teeth (40). Previous studies have shown
that smoking during pregnancy can cause PT and DDE (39).
At the same time, nicotine affects the function of ameloblasts
caused to DDE (39). The study showed that gestational
diabetes mellitus during pregnancy could also cause PT and
DDE in the primary dentition because the physiological
disturbance, which was caused by excess glucose could
contribute to the dysfunction of ameloblasts (41). A great deal
of evidence showed that PT infants with impaired immune
systems would increase the risk of DDE. In addition, PT
infants were prone to respiratory diseases, cardiovascular
diseases and other serious diseases, which would affect the
development and mineralization of enamel (42). We should
pay close attention to the situation of PT infants after birth to
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reduce the risk of DDE. Thus, paying attention to the physical
condition of premature babies and mothers, and carrying out
targeted prevention can help avoid DDE (39, 43).

The results of this meta-analysis showed that LBW infants
were susceptible to DDE, which suggested that various
unfavorable factors for the growth and development of LBW
infants may be closely related to the occurrence of DDE.
Cruvinel et al. believed that LBW infants are prone to
hypoxia after birth, which can lead to various diseases.
Hypoxia makes ameloblasts more sensitive and even causes
affect the
mineralization of enamel, thus leading to DDE (17). In the

damage to ameloblasts to formation and
case of hypoxia, various drugs are often used for treatment,
and tracheal intubation or laryngoscope intubation is often
conducted to overcome breathing difficulties (38). The
excessive pressure exerted by the laryngoscope and tracheal
intubation on the alveolar ridge can bring a negative
affect

development during this development period, resulting in

influence, so trauma will permanently enamel
DDE (44). Previous studies found the same result and pointed
out that local trauma caused by left-sided tracheal intubation
results in EHP mainly on the left side of the maxilla (12, 45).
To sum up, the use of a laryngoscope and tracheal intubation
in the treatment of hypoxia may be one of the causes of DDE.

The reasons for the heterogeneity in this meta-analysis
included the selection bias of included samples and different
clinical examination methods. There was a case-control study
containing 128 children aged 3-4 years in this meta-analysis,
of which the participants must get the consent of their
mothers with a high level of education (24). In this study,
infants were randomly selected from the expected date of
confinement and invited to a dental clinic visit, which might
contribute to heterogeneity. Additionally, the methods used to
clinically detect DDE might also increase heterogeneity. There
were three different examination methods in the literature:
inspection, inspection + probing, and inspection + probing
after cleaning. Visual examination alone was not as accurate
as exploratory diagnosis of DDE, and examination of
untreated tooth surfaces was not so accurate as visual
examination alone after cleaning. Thus, inspection + probing
could lead to an inaccurate result. In this meta-analysis, two
while the
remaining 13 studies were examined by inspection + probing.
Three studies did not treat the tooth surface before the

examination, and the tooth surface was wiped using dry

studies were examined only by inspection,

cotton balls in the remaining 10 studies. This study contained
three research methods, i.e., six cross-sectional studies, three
cohort studies, and six case-control studies. The heterogeneity
was high in the relationship between PT, LBW, and DDE of
all  included
heterogeneity was low in each group, indicating that different
research methods may be the main reason for the
heterogeneity in the relationship between PT, LBW, and DDE.

studies. According to subgroup analysis,
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There were several potential limitations of this study that
deserved further consideration. (1) It was found that VLBW
was highly correlated with DDE; unfortunately, there were
only three related studies that met the inclusion criteria,
which suggested that we should pay attention to the
relationship between VLBW and DDE in the future. (2) In
the included studies, the inspectors were all trained, but there
were differences in the examination methods (inspection,
inspection + probing, and inspection + probing after cleaning),
which could influence the result. Therefore, studies with a
high-consistency examination method are needed in the
future. (3) In some of the included studies, some data were
recorded and provided by hospital professionals with high
accuracy, but in some studies, the data were provided by
parents and guardians through memory, but there were
deviations in the memory of different people, which could
create information bias and affect accuracy. (4) All of the 15
studies in this meta-analysis were only in English and
Chinese, and some studies in other languages that met the
inclusion criteria might be lost, which would increase the
limitations of this meta-analysis.

Conclusion

This meta-analysis demonstrated that both PT and LBW
especially VLBW increase the risk of DDE. In addition, both
PT and LBW are associated with EHP, but their relationship
with enamel opacity has not been verified.
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